
DEMOLDING OF OPHTHALMIC LENS MOLD ASSEMBLIES DURING THE MANUFACTURE
THEREOF FIELD [0001]The present invention relates to methods,
devices, and systems used in the manufacture of ophthalmic lenses,
such as contact lenses. More specifically, methods, devices, and
systems for demolding ophthalmic lens mold assemblies using a puncher
to separate two mold halves are described. BACKGROUND
[0002]Injection-molded ophthalmic lens mold assemblies used in the
manufacture of cast molded contact lenses, such as hydrogel and
silicone hydrogel contact lenses, typically require a demolding step
to open or separate the male and female mold halves after the lens
has been formed in the mold assembly. The formed lens remains
attached to one of the mold halves, and then is separated therefrom
and further processed. [0003] A number of techniques for separating
two mold sections are known in the art. One demolding technique is
referred to as decapping, which involves mechanical devices for
physically separating the two mold sections. One approach in
decapping is the application of lateral forces against the outer
perimeter of a mold assembly to cause deformation to either the male
or female mold to then break the seal force that hold them together.
Another approach is the use of one or more wedges to separate the
space between the two mold sections to pry them apart. 



SUMMARY [0004] New methods, devices, and systems for manufacturing
molded ophthalmic lenses, such as contact lenses, are described. The
present methods utilize ophthalmic lens demolders to separate the
mold parts of an ophthalmic lens mold assembly so that the molded
ophthalmic lens can be removed from one of the mold parts and further
processed. The present methods, devices, and systems are useful in
demolding lens mold assemblies by separating a male mold part from a
female mold part using a punching technique. It can be understood
that the male mold part includes a convex molding surface that
corresponds to the back surface of the ophthalmic lens,  and
therefore can be referred to as a back surface mold, and that the
female mold part includes a concave molding surface that corresponds
to the front surface of the ophthalmic lens, and therefore can be
referred to as a front surface mold. With the present methods,
devices, and systems, it is possible to demold a lens mold assembly
by puncturing through a mold layer of one mold part to then push
against a mold layer of another mold part to separate the two in a
demolding process. [0005]The methods disclosed herein include a
method comprising placing a lens mold assembly comprising a first
mold part and a second mold part under a puncher. The lens mold
assembly contains a molded ophthalmic lens, such as a molded contact
lens. The puncher comprises at least one punch pin. The at least one
punch pin comprises a tip. At a high level, the present method
involves moving the puncher along an axis within a cylinder defined
by the lens mold assembly and puncturing through a surface layer of
the first mold. The method then includes pushing against a surface
layer of the second mold part after the first mold part is punched
through to separate the second mold part from the first mold part.
[0006] Another example of the methods disclosed herein includes a
method in which a puncher comprising at least one punch pin extending
beyond a distal end of a punch body is moved through an opening of a
stripper device for stripping a lens mold part. The method further
includes stopping the moving step before the puncher reaches a
support palette configured for supporting a lens mold assembly and
then returning the puncher to a position that requires the puncher to
move back through the opening of the stripper device. [0007]A still
further feature of the present invention relates to an ophthalmic
lens demolder comprising a puncher that comprises a punch body
comprising a punch bore. A punch pin comprising a pin tip is located
in the punch bore such that the pin tip extends beyond a distal end
of the punch body. The demolder further includes a support plate
structured for supporting at least one part of a two part mold
assembly to be demolded and wherein the punch pin is sized and moved
with sufficient force to puncture through a mold layer of a lens mold
assembly for demolding. 



[0008] In another example, a puncher is provided for use with the
system for demolding. [0009]An additional feature of the present
invention is a puncher for punching through a flange layer of a mold
part using one or more than one punch pins.  WO
2011/025639PCT/US2010/044406 [0010]In a still further example, a
stripper column is used with a puncher and wherein the puncher is
both movable with the stripper column and movable relative to the
stripper column. [0011]An additional example of the present invention
relates to the manufacture of ophthalmic lens demolders, as described
herein. 



[0012]Various examples of the present invention are described in
detail in the detailed description and claims below. Any feature or
combination of features described herein are included within the
scope of the present invention provided that the features included in
any such combination are not mutually inconsistent as will be
apparent from the context, this specification, and the knowledge of
one of ordinary skill in the art. In addition, any feature or
combination of features may be specifically excluded from any example
of the present invention. BRIEF DESCRIPTION OF THE DRAWINGS
[0013]FIG. 1 is a schematic cross-sectional side view of an
ophthalmic lens mold assembly; [0014]FIG. 2 is a partial
cross-sectional side view of the mold assembly of FIG. 1 in an
assembled state; 100151 FIG. 3 is a schematic view of an ophthalmic
lens mold assembly demolder provided as described herein; [0016]FIG.
4 is a partial enlarged perspective view of the loading palette or
plate of FIG. 3; [0017]FIGs. 5 and 6 are perspective and
cross-sectional side views, respectively, of a 



puncher of the ophthalmic lens mold assembly demolder of FIG. 3;
[0018]FIG. 7 is a cross-sectional side view of a punch top of the
ophthalmic lens demolder of FIG. 3; 100191 FIG. 8 is a perspective
view of a punch bottom of the ophthalmic lens demolder of FIG. 3;
[0020]FIG. 9 is a perspective view of a punch pin of the ophthalmic
lens demolder of FIG. 3: [0021]FIG. 10 is a cross-sectional side view
of the punch bottom of FIG. 8 engaged to the punch top of FIG. 7;
[0022]FIG. 11 is a cross-sectional side view of the puncher of FIGs
5-10 moved over an ophthalmic lens mold assembly to be demolded; 



WO 2011/025639PCT/US2010/044406 [0023]FIG. 12 is a cross-sectional
side view of the puncher of FIG. II after demolding the lens mold
assembly; and [0024]FIGs. 13-15 are cross-sectional side views of an
alternative ophthalmic lens mold assembly demolder. DETAILED
DESCRIPTION [0025] The detailed description set forth below in
connection with the appended drawings is intended as a description of
examples of ophthalmic lens mold assembly demolders provided in
accordance with the present invention and is not intended to
represent the only forms in which the present invention may be
constructed or utilized. The description sets forth the features and
the steps for constructing and using the demolders in connection with
the illustrated examples. It is to be understood, however, that the
same or equivalent functions and structures may be accomplished by
different examples that are also intended to be encompassed within
the spirit and scope of the invention. [0026]FIGs. 1 and 2
schematically illustrate a representative ophthalmic lens mold
assembly 



10 for use with the present methods, systems, and apparatus for
demolding an ophthalmic lens mold assembly. The mold assembly 10
comprises a male mold part or half 12 and a female mold part or half
14 and is the subject of Pat. No. 6,405,993, the contents of which
are expressly incorporated herein by reference as if set forth in
full. Broadly speaking, the male mold part 12 comprises a convex lens
forming surface 16, a mechanical engagement region 18, an annular
surface region or male flange region 20, and a skirt section 22,
which may be referred to as a rim or rib, having an axial end 22a.
[0027] The female mold part 14 comprises a concave lens forming
surface 24, an overflow and mechanical engagement region 26, an
annular surface region or female flange region 28, and a cylindrical
wall 30, which is transacted by the annular surface region 28 into a
first rib or rim region 32 having a first axial end 32a and a second
rib or rim region 34 having a second axial end 34a. [0028] The male
and female mold parts may be formed from polypropylene by injection
molding and the mold assembly 10 may be understood to have a mold
center having an axis that  runs through the center of both mold
halves. Other thermoplastic resins suitable for injection molding may
be used, such as polystyrene resins. [0029]The ophthalmic lens mold
assemblies useful with the present ophthalmic lens mold assembly
demolders and related methods can be used in the cast or static
molding of ophthalmic lenses. For purposes of convenience, the
present disclosure will refer to contact lenses as an illustrative
example of an ophthalmic lens. [0030]With reference to FIG. 2, which
is a partial cross-sectional side view of the mold 



assembly of FIG. 1 showing the male mold part 12 engaged to the
female mold part 14, the convex lens forming surface 16 and the
concave lens forming surface 24 together define a lens forming recess
or lens forming cavity 36. In casting an ophthalmic lens body, a
polymerizable composition is first deposited on the concave lens
forming surface region 25 of the female mold part 14. The
polymerizable composition contains reactive compounds suitable to
form polymerized ophthalmic lenses or contact lenses. In certain
examples, the lenses are hydrogel lenses (e.g., they are able to
absorb and retain water in an equilibrium state). In additional
examples, the lenses are silicone hydrogel lenses (e.g., silicone
containing lenses that are able to absorb and retain water in an
equilibrium state). The composition may also contain additional
ingredients, such as polymerization initiators, cross-linking agents,
ultraviolet blocking agents, tinting agents, wetting agents, the
like, and combinations thereof. After placing the polymerizable
composition on the female mold part 14, the male mold part 12 is then
engaged with the female mold part 14 to trap a sufficient amount of
the polymerizable composition in the lens forming recess 36.
[0031]Exposing the polymerizable composition to heat or light, such
as UV light, initiates a polymerization reaction, and the
polymerizable composition reacts to form a polymeric lens body in the
lens forming recess 36. Thus, the polymeric lens body formed in the
mold assembly can comprise a hydrogel contact lens body, including a
silicone hydrogel contact lens body. The male and female mold parts
12, 14 are now ready for demolding to reveal the ophthalmic lens body
formed in the lens forming recess 36. [0032]Radially outward relative
to the two overflow cavities 38, 40 are the two annular regions or
flanges 20, 28 of the male and female parts, respectively. As shown
in FIG. 2 by the arrow 42 on the female flange 28 and a corresponding
flange region 43 above the arrow on the  male flange 20, a separation
region 42 is provided for separating the male mold part 12 from the
female mold part 14, as further discussed below. The separation point
or points at the separation region 42 may be referred to as a target
or puncture point or points 52 and the corresponding flange region 43
may be referred to as an impact point or push point for reasons
further discussed below. Alternatively, the separation region 42 and
the target or puncture point or points 52 can be points on the male
mold flange 20, and the impact point or push points can be points on
the female mold flange 28 (not illustrated). Depending on the number
of punctures used to separate each mold assembly, there may be one
set of puncture and impact points 52, 43 or more than one, such as
three or four sets located along the impact region 42. [0033]FIG. 3
schematically illustrates an ophthalmic lens mold assembly demolder,
which is 



generally designated 44. The assembly or demolder 44 is configured to
concurrently demold a plurality of mold assemblies 10, such as two or
more, for example six, or only one at a time by limiting the number
of punchers installed in the assembly or activated in the assembly to
one or by loading only a single mold assembly 10 for demolding. In
one example, the assembly 44 comprises a loading palette or plate 46
for receiving a plurality of lens mold assemblies 10 for demolding, a
stripper plate 48 for stripping the mold parts or mold halves
following a punching operation, and a plurality of punchers 50 for
punching the separation regions 42 of the plurality of mold
assemblies to separate the molds, as further discussed below. In a
particular example, the plurality of punchers 50 are mounted on a
header 51 which is in turn connected to a single axis movable
carriage (not shown) for moving the header and the punchers along a
y-axis. The carriage may embody any number of conventional devices
for traversing along an axis to move the punchers against the mold
assemblies and then subsequently returning to a position for loading
new mold assemblies. For example, the carriage may embody a single
axis robot arm, a rack and pinion gear drive system, an actuating
cylinder drive system using pressurized gas or fluid, and one or more
springs for dampening and/or returning the header to the loading
position. The plurality of punchers 50, or one puncher in a single
mold operation, may collectively be referred to as a punch header 53.
As illustrated in FIG. 3, the loading palette or plate 46 is
configured to load the lens mold assemblies 10 with the male mold
part 12 below the female mold part 14, although other configurations
are possible such as, for example. the female mold part 14 below the
male mold part 12.  WO 2011/025639PCT/US2010/044406 [0034]With
reference now to FIG. 4 in addition to FIGs. 1 and 3, a partial view
of the loading palette 46 for receiving a plurality of mold
assemblies 10 for demolding comprising a plurality of receiving bores
54 is shown. The number of bores 54 preferably corresponds to the
number of punchers 50 to be used and hence the number of lens molds
to be de-molded at the same time. As shown, the bore 54 comprises a
bore opening 56 having a bore diameter and a flange 58 having a
flange perimeter and a flange diameter 60, which is smaller than the
bore diameter. The flange perimeter 60 defines a through opening 62
that extends through the palette 46. As illustrated in FIG. 3, in
use, the receiving bore 54 is configured to receive a mold assembly,
wherein a mold assembly is placed into the receiving bore 54 with
portion of the mold assembly containing the rib axial ends 22a and
34a being placed first into the receiving bore 54. Thus, in the
example illustrated in FIGs. 3 and 4, once positioned, the mold
assembly 10 would have its outer convex surface 64 of the female mold
part 14 pointed towards the punchers 50, as shown in FIG. 3.
Alternatively, the receiving bore 54 can be configured to receive a
mold assembly to be loaded from a rib axial end 32a first. [0035]With
reference again to FIGs. 1 and 4, the rib 22 on the male mold part
12, which is a generally cylindrical structure, has a rib diameter
66, measured from edge to edge at the rib axial end 22a taken along
the largest measurement. The rib diameter 66 is smaller than the
flange diameter 60 of the receiving bore 54 so when the male mold
part 12 is separated from the female mold part 14, as further
discussed below, the male mold part falls through the through opening
62 of the loading palette 46 and is collected below for further



the flange opening 60 so that when the mold assembly 10 is placed
into the receiving bore (FIG. 3), the second axial end 34a of the
female mold part 14 is supported by the flange 58 but not the rib
axial end 22a of the male mold part 12. Alternatively, for different
lens mold assembly configurations as discussed above, it can be the
axial end 22a of the male mold part 12 that is supported by the
flange 58 of the loading palette 46, but not an axial end of the
female mold part 14. In one example, the loading palette 46 is made
from a hard plastic material. However, other materials such as
aluminum or steel may be used without deviating from the spirit and
scope of the present invention. [0037]When the loading palette or
plate 46 is loaded with one or more mold assemblies 10 for demolding,
the palette may be referred to as a loaded palette, which is ready to
be acted on by the punchers 50, as further discussed below. The
palette 46 may be manually loaded with mold assemblies or may be
machine loaded, such as with a pick-and-place device or a specially
designed loading machine. In still other examples of the present
invention, a conveyor system (not shown) may be used to transport a
plurality of loaded palettes under the punch header 53, one at a
time, for punching to separate the mold halves, as further discussed
below. Once punched, the conveyor system moves the spent palette out
of the way and a loaded palette in place for punching. [0038]Thus. an
example of the present invention is understood to include a
combination palette comprising at least one receiving bore comprising
a flange defining a through opening and a mold assembly comprising an
inner rim and an outer rim, and wherein the mold assembly is
positioned inside the receiving bore such that the outer rim is
supported by the flange but not the inner rim. In an example, the
mold assembly is positioned inside the receiving bore such that an
outer convex surface of a female mold part is facing or pointing away
from the through opening. In another example, the mold assembly is
positioned subjacent a puncher for punching through a first flange
layer of a two-part mold assembly to demold the mold assembly, as
further discussed below. [0039]Referring again to FIG. 3, the
stripper plate 48, like the loading palette 46, comprises a plurality
of through bores 70, for example two or more bores or a corresponding
number of bores as the receiving bores 54 of the loading palette 46
or the same number of as the number of 



punchers 50 on the punch header 53. As illustrated in FIG. 3, the
through bores 70 each  comprises a bore opening 72 having a bore
diameter 74 that is smaller than the wall diameter 68 of the female
mold part 14 but larger than the puncher diameter 76 of the puncher
50. Thus, the through bore 70 is configured to allow a puncher 50 to
pass therethrough but not the wall 30 of the female mold part 14.
During use, as further discussed below, a puncher 50 passes through
the through bore 70 to separate the male mold part 12 from the female
mold part 14 then retracts. As the puncher retracts, the female mold
part 14 moves with the puncher until it hits the stripper plate 48
due to the relative sizes of the through bore 70 and the wall
diameter 68 of the female mold part 14. The puncher then moves to its
loading or some retracted position above the stripper plate while the
female mold part falls towards the loading palette 46 to be removed
manually or by a collection or sweeping device. Alternatively, the
through bores 70 of each can comprise a bore opening 73 having a bore
diameter 74 that is smaller than the rib diameter 66 of the male mold
part 12 but larger than the puncher diameter 76 of the puncher 50. In
this configuration, the through bore 70 is configured to allow a
puncher 50 to pass therethrough but not the rib 22 of the male mold
part 14. During use of this configuration, a puncher 50 pass through
the bore 70 to separate the male mold part 12 from the female mold
part 14 then retracts. As the puncher retracts, the male mold part 12
moves with the puncher until it hits the stripper plate 48 due to the
relative sizes of the through bore 70 and the rib diameter 66 of the
male mold part 12. The puncher then moves to its loading or some
retracted position above the stripper plate while the male mold part
falls towards the loading palette 46 to be removed manually or by a
collection or sweeping device. [0040]In an example, the stripper
plate 48 is made from a hard plastic material or from steel and is
held stationary, elevation wise, relative to the ground or to the
loading palette. In another example, the stripper plate 48 is secured
to a frame that holds the header 51. Although the stripper plate 48
is fixed in place above the loading palette 46 for stripping the
female mold parts 14 or male mold parts 12, it may traverse in and
out of position to make clearance for cleaning and/or loading mold
assemblies or loaded palettes. In this example, the stripper plate 48
is configured to move into position below the plurality of punchers
50 prior to retracing the punch header 53 and following a punching
operation. 100411In another example of the present invention, during
the demolding process, the female mold part 14 or the male mold part
12 can be held fixed into a nest in the proper orientation as
required for a puncher/stripper assembly, and the puncher/stripper
assembly can be moved to approach the nested female mold part 14 or
male mold part 12, so that the stripper plate holds the nested mold
part in a fixed position during the demolding process. During the
demolding process, the puncher moves between its forward and
retracted positions, puncturing the nested mold part and separating
the first and second mold members (i.e., demolding the male mold part
12 from the female mold part 14) while the nested mold part remains
static in its fixed in position held between the stripper plate and
the nest. 



[0042]In yet another example of the present invention, pluralities of
individual stripper columns 78 (shown in dashed lines, FIG. 3) are
incorporated around each puncher 50. Stripper columns 78 may be used
as an alternative to a stripper plate 48 for stripping the female
mold parts 14 or the male mold parts 12. In an example, a stripper
column comprises a cylindrical housing having a housing diameter 80
mounted over a puncher 50. After a mold assembly 10 is punched and
retracted by moving the puncher 50 relative to the cylindrical
housing 78, the female mold part 14 or male mold part 12 is stripped
when it is pulled against the opening of the housing 78. Further
discussions regarding the stripper column 78 are discussed below with
reference to FIGs. 13 and 14. [0043]Thus, an example of the present
invention is understood to include a demolding assembly comprising a
puncher aligned with a bore opening 70 of a stripper device 48 and a
receiving bore 54 of a loading palette 46. In one specific example, a
mold assembly comprising a male mold part and a female mold part is
positioned between the bore opening of the stripper device and the
receiving bore of the loading palette for demolding by a puncher.
Another example is understood to include a mold assembly positioned
between a stripper device comprising a bore opening and a loading
palette comprising a bore opening, and wherein the female mold part
14 or the male mold part 12 of the mold assembly is limited from
moving through either bore opening. [0044]Referring now to FIGs.
5-10, an exemplary puncher 50 in various views is provided. Referring
initially to FIGs. 7-10, the exemplary puncher 50 comprises a punch
top 84 and a punch bottom 86, which may be cast or machined from a
metal material, such as from aluminum, steel, or steel alloy. The
punch top 84 comprises a body 88 comprising a flange 90 and a socket
92. The flange 90 is configured to mate or abut against a surface on
a header 51 (FIG. 3) while  the socket 92 is configured to receive a
stub or stem (not shown) projecting from the header. The body 88 is
held to the stub by a lock nut or may alternative be threaded to the
stub. Externally, the body 88 may incorporate turning surfaces 94,
similar to turning surfaces on a hex nut, for gripping and turning by
a tool or a wrench. Alternatively, the body 88 may incorporate a stub
or a stem for projecting into a socket located on the header. [0045]A
male stem 96 is incorporated at the distal end 98 of the body 88 and
comprises an 



optional relief point or recessed area 100 for engagement by a lock
nut (not shown) located on the punch bottom, which may be used for
securing the punch bottom to the punch top as further discussed below
with reference to FIG. 8. In another example, the male stem 96 can
comprise an extruded boss design for precision alignment of the punch
top 84 and the punch bottom 86, with the recessed area 100 providing
a groove to allow the body 88 to be fit in place using a setscrew.
Such a configuration can permit quick release of the punch bottom 86
from the punch top 86 when needed for pin maintenance. The male stem
96 extends distally of a shoulder 102 for supporting a plurality of
punch pins 104, which comprises an upper pin section 118, a central
ph section 120, a stepped shoulder 112 separating the two sections,
and a tapered or frusto-conical tip section 122. The tip of the pin
is configured in a manner so as to allow the tip of the pin to
puncture the first mold member. For example, as previously noted, the
tip can be tapered, or the tip can be rounded, the tip can have a
straight bore with a flat or rounded tip, the tip can be tapered with
a flat or rounded tip, etc. The tip section 122 can be sufficiently
pointed or rounded to allow the pin to puncture through the flange
section 28 of the female mold part 14, as illustrated and as further
discussed below. Alternatively, the tip section 122 can be
sufficiently-pointed or rounded to puncture through the flange
section 20 of the male mold part 12. The configuration of the tip
section 122 that is required for the tip section 122 to puncture
through a flange section of a mold part (e.g., the amount of pointing
or rounding required) depends on factors such as the material used
for the mold parts, the polymerizable composition used to mold the
contact lens body, the force applied to the at least one punch pin
104, the diameter of the punch pin 104, etc., as understood by one of
skill in the art. In one example, the male stem 96 comprises a
tapered corner to facilitate insertion into a socket 106 located on a
punch bottom.  [0046] The punch bottom 86 is configured receive a
plurality of punch pins 104 and mate with the punch top 84 as shown
in FIG. 10 to form a puncher 50 (See also FIGs. 5 and 6). In an
example, the punch bottom 86 is machined or cast with a socket 106
and six spaced apart pin bores 108 with fewer or more pin bores
contemplated. The pin bores 108 may be evenly spaced apart from one
another or non-uniformly spaced about a pattern that corresponds to
the shape of a separation region 42 (FIG. 2) of a lens mold assembly,
which typically has a cylindrical profile. The punch bottom 86 may be
loaded with one punch pin 104 or up to six punch pins 104 in the six
punch bores 108. In the example illustrated in the FIGs, this allows
the pins, when punched, to drive through the annular region 28 of the
female mold part 14 and push against the annular region 20 of the
male mold part 12 to separate the two, as further discussed below.
Alternatively, when punched, the pins can drive through the annular
flange region 20 of the male mold part 12 and push against the
annular region 28 of the female mold part 14 to separate the two.
Each bore 108 is sized to receive a punch pin 104 from the inlet end
109 and incorporates an internal shoulder 110 for axial registration
with the stepped shoulder 112 located on the punch pin 104. In
another example, the punch pins are inserted from the distal end 130
and held secured thereto by slight interference fit. A threaded bore
114 for a lock nut or setscrew (not shown) is incorporated on a side
surface of the body section 116 to secure the punch bottom 86 with



[0050]In still yet another example, a system is provided for
demolding a lens mold assembly. The system is understood to include a
puncher positioned above a loading palette comprising a lens mold and
movable axially along a mold center axis to demold the mold assembly.
[0051]A further feature of the puncher 50 provided in accordance with
the present invention includes a provision for mounting a plurality
of punch pins from a mid-point, such as from the end 109 of a punch
bottom 86. To prevent unnecessarily deforming the lens mold assembly
during demolding, the puncher is understood to be structured to not
distort the lens forming concave and convex surfaces of the lens
mold. In a particular example, the puncher incorporates a partially
spherical concave surface region 124 at the distal end 130 of the
lower puncher 86 to overlie the outer convex surface 64 of the female
lens mold part 14 during demolding. In another particular example,
the puncher incorporates a partially spherical convex region at the
distal end 130 of the lower punchger 86 to overlie the outer concave
surface of the male lens mold part 12 during demolding. A further
feature of the present invention is a method for making the
ophthalmic lens mold assembly demolder, the puncher, the puncher
assembly, and using the puncher and the puncher assembly. 10052]With
reference now to FIGs. 11 and 12 in addition to FIG. 3, the demolding
assembly 44 may be used by placing a plurality of lens mold
assemblies 10 (only one of which is shown in FIG. 3) into the loading
palette 46 with the second axial ends 34a of the mold assemblies in
first. The punch header 53 is then activated to move downward along
the y-axis to move the pins 104 against the separation regions 42 of
the female mold part 14. Alternatively, the pins 104 can be moved
downward along the y-axis against separation regions of the male mold
part 12. In an example, only the plurality of punchers 50 are moved
and not the header 51, such by moving a corresponding number of
shafts or pistons located inside the header while holding the header
51 stationary. In another example, the punchers 50 are held fixed
relative to the header 51 and the header is moved downward along the
y-axis. [0053]FIG. 11 is schematic cross-sectional side view of one
puncher 50 being moved against 



a mold assembly 10 for demolding. Just before the pins 104 contact
and puncture through the puncture points 52 at the separation region
42 of the female mold part 14, the plurality of pins 104 and the
distal end edge 128 of the lower puncher 86 move inside the boundary
or cylinder defined by the cylindrical wall 30 of the female mold
part 14. At this point, the partially spherical concave surface
region 124 of the lower puncher 86 is spaced from the outer convex
surface 64 of the female mold part 14- to enable further downward
movement by the puncher without compressing the outer convex surface
64 of the female mold part 14. The puncher 50 is moved downward with
a sufficient amount of force for a given pin tip diameter to rupture
the flange area 28 of the female mold part 14. Alternatively, just
before the pins 104 contact and puncture through the puncture points
at the separation region of the male mold part 12, the  plurality of
pins and the distal end edge 128 of the lower puncher 86 move inside
the boundary or cylinder defined by the cylindrical wall 22 of the
male mold part 12. At this point, the partially spherical convex
surface region of the lower puncher 86 is spaced from the outer
concave surface of the male mold part 12 to enable further downward
movement by the puncher without compressing the inner concave surface
of the male mold part 12. The puncher 50 is moved downward with a
sufficient amount of force for a given pin tip diameter to rupture
the flange area 20 of the male mold part 12. Thus, as understood, a
feature of the present invention is a puncher comprising at least one
punch pin that moves along an axis and within a vertical cylinder
defined by the lens mold to demold a lens mold assembly. [0054]FIG.
12 is a schematic cross-sectional side view of the puncher 50
puncturing through the separation region 42 of the female mold part
14. In particular, the punch pins 104 are shown puncturing through
the flange area 28 of the female mold part 14. Because the female
mold part 14 is supported at its second axial end 34a, it resists the
downward force applied by the plurality of punch pins 104 on the
punch points 52 at the separation region 42 of the female mold part
12 until the pins rupture through the flange layer 28 of the female
mold part 14. At this point, further downward movement by the puncher
50 forces the plurality of pins 104 to push against the impact points
43 located on the flange 20 of the male mold part 12. As discussed
above with reference to FIG. 4, the axial end 22a of the male mold
part 12 is not supported by any structure but only by mechanical
engagement to the female mold part 14 at the mating engagement
regions 18, 26 (FIG. 1), as well as by the contact between the
polymerized lens body; any polymerized excess polymerizable
composition present in regions 38, 40 or both 38 and 40; the male
mold part 12; and the female mold part 14. Alternatively, the punch
pins can puncture the separation region of the male mold part 12,
with the punch pins 104 puncturing the flange area 20 of the male
mold part 12. In this example, as the male mold part 12 is supported
at its axial end 22a and has a rib diameter 66 that is larger than
the wall diameter 68 of female mold part 14, the male mold part 12
resists the downward force applied by the plurality of punch pins 104
on the punch points 52 at the separation region of the male mold part
12 until the pins rupture through the flange layer 20 of the male
mold part 12. At this point, further downward movement by the puncher
50 forces the plurality of pins 104 to push against the impact points
located on the flange 28 of the female mold part 14. In this example



stopped at the stripper plate 48 while the punchers 50 continue to
move through and return to their respective start position.
Alternatively, when the male mold parts 12 are pierced by the pins
104 and the through bores 70 have a bore diameter 74 that is smaller
than the wall 22 of the male mold parts 12, the male mold parts 12
are stopped at the stripper plate 48 while the punchers 50 continue
to move through and return to their respective start positions.
[00561Thus, the present invention is also understood to include a
method of manufacturing an ophthalmic lens. In one example, a method
of manufacturing a molded ophthalmic les in accordance with the
present invention comprises the steps of (a) providing a molded
ophthalmic lens in a lens mold assembly, the lens mold assembly
comprising a first mold part and a second mold part coupled to the
first mold part; (b) placing the lens mold assembly under a puncher;
said puncher comprising at least one punch pin comprising a tip; (c)
moving the puncher along an axis within a cylinder defined by the
lens mold assembly; (d) puncturing through a surface layer of the
first mold part; and (e) pushing against a surface layer of the
second mold part to separate the second mold part from the first mold
part. In one example, the method comprises executing the steps
sequentially in the indicated order. 100571 In one example, the
method of manufacturing an ophthalmic lens can be a method wherein
the first mold part is a female mold comprising a concave lens
forming surface and a wall having a first axial end and a second
axial end. The method of manufacturing an ophthalmic lens can be a
method further comprising supporting the second axial end by a
loading palette during the puncturing step. The method can be a
method wherein the first mold part has a wall defining a cylinder,
and the method further comprises moving the at least one punch pin
within the cylinder defined by the wall of the first mold part to
puncture the surface layer. The method can be a method further
comprising supporting an axial end of the first mold part with a
support palette during the puncturing step. The method can be a
method further comprising snipping the first mold part from the at
least one punch pin following the puncturing step. The method can be
a method wherein the step of stripping the first mold part comprises
using a stripper plate located above the support palette. The method
can be a method wherein the step of stripping the first mold part
comprises using a stripper column located with the puncher. The
method can be a method wherein the method further comprises the step
of transferring at least one of the first mold part or the second
mold part for further processing. The method can be a method wherein
the ophthalmic lens is a contact lens, and the method further
comprises: providing a polymerizable contact lens formulation in the
lens mold assembly; polymerizing the polymerizable contact lens
formulation in the lens mold assembly to form a polymerized molded
contact lens; separating the polymerized molded contact lens from one
of the separated mold parts to produce a separated contact lens;
contacting the separated contact lens with a liquid; placing the
separated contact lens in contact lens package; sterlizing the
contact lens in the contact lens package to produce a sterilized
contact lens; or combinations thereof [0058] Another example of a
method in accordance with the present invention is a method of
manufacturing a molded ophthalmic lens, the method comprising the
steps of (a) providing a molded ophthalmic lens in a lens mold



comprising at least one punch pin towards a lens mold assembly so
that the at least one punch pin punctures through a flange layer of a
first part of the lens mold assembly and pushes against another
flange layer of a second part of the lens mold assembly until the two
mold halves separate from one another. In one particular example, the
method further includes the step of supporting a rim on the first
part the lens mold assembly by a flange located on a loading palette
and permitting the second part of the mold assembly to fall through
an opening of the loading palette after the separation. [0060]In a
still further example of the present method, two or more punchers are
incorporated for concurrently demolding two or more two-part mold
assemblies by axially separating one flange from another flange. The
two-part mold assembly may be understood to include a first mold part
and a second mold part and provisions may be incorporated so that the
second mold part separates from the first mold part and falls safely
into a transfer system or tray for moving to  another station for
processing, such as for delensing the ophthalmic lens from the second
mold part. In another example, the two-part mold assembly may be
understood to include a first mold part and a second mold part and
provisions may be incorporated so that the first mold part separates
from the first mold part and falls safely into a transfer system or
tray for moving to another station for processing, such as for
delensing the ophthalmic lens from the first mold part. In another
example, the two-part mold assembly may be understood to include a
male mold part and a female mold part and provisions may be
incorporated so that the male mold part separates from the female
mold part and falls safely into a transfer system or tray for moving
to another station for processing, such as for delensing the
ophthalmic lens from the male mold part. In yet another example, the
two-part mold assembly may be understood to include a female mold
part and a male mold part and provisions may be incorporated so that
the female mold part separates from the male mold part and falls
safely into a transfer system or tray for moving to another station
for processing, such as for delensing the ophthalmic lens from the
female mold part. In one particular example, two parallel plates each
comprising a plurality of through openings are used, one to hold
and/or support the plurality of lens mold assemblies and one to strip
the plurality of first mold parts after the demolding step.
[0061iStill furthermore, the present invention is understood to
include a system for demolding a lens mold in which a layer of one
mold part is severed or punctured through to push against the other
mold part to separate the two mold parts from one another. In a
particular example of the system for demolding, a puncher comprising
at least one punch pin is used and wherein the punch pin moves along
an axis located within a vertical cylinder defined by the mold
assembly to puncture through one mold part and push against another
mold part to separate the two from one another. A still further
feature of the present invention is a method for using the system for
demolding and components that make up the demolding system.
100621FIG. 13 is a schematic cross-sectional side view of a demolding
assembly provided in accordance with another example of the present
invention, which is generally designated 140. The demolding assembly
or demolder 140 may be practiced as a single puncher demolder in
which only one mold assembly is separated at a time or as a
multi-puncher demolder in which a plurality of lens mold assemblies



WO 2011/025639PCT/US2010/044406 following discussions relate to a
single puncher demolder, they are understood to apply equally to a
multi-puncher demolder by increasing the number of components
involved. [0063]In one example, the demolder comprises a header 142,
an actuator stem 144 that is movable relative to the header, a
puncher 146 mounted to the actuator stem and having one or more punch
pins 148, such as two to six punch pins, and a stripper column 150,
similar to that discussed above with reference to FIG. 3. The
demolder 140 is configured to demold a lens mold assembly 10 located
on a loading palette 152, similar to the loading palette 46 discussed
above with reference to FIG. 4. [0064] Unlike the puncher 50 of FIG.
10 however, the present puncher 146 is made from a unitary or single
component and has a socket for attaching to the actuator stem 144.
The punch pins 148 are attached to the puncher 146 by pushing them
into the individual punch bores from the distal end 158 of the
puncher. [0065] The puncher 146 and the stripper column 150 are
configured to move together along a y-axis from a first position (not
shown) above the lens mold assembly 10 to a second closer position
above the lens mold assembly 10, which is less than the distance
measured to the first position. For purposes of discussion, the
second position is represented by FIG. 13. The puncher 146 and the
stripper column 150 may move together using conventional methods,
such as by gearing, actuators, latching means, and cam followers. One
or more bushings 154. 156 may also be used for guiding, coupling, or
alignment purposes. As shown, the lower bushing 154 has an inside
diameter that is configured to extend around the outside of a
cylindrical profile formed by the plurality of punch pins 148 but
smaller than the cylindrical wall 30 of the female mold part 14 so as
to strip the female mold part from the pins following demolding, as
discussed above. Alternatively, the lower bushing 154 can have an
inside diameter that is configured to extent around the outside of a
cylindrical profile formed by the plurality of punch pins 148 but
smaller than the wall 22 of the male mold part 12 so as to strip the
male mold part from the pins following demolding, as discussed above.
[0066]FIG. 14 is a schematic cross-sectional side view of the
demolder 140 of FIG. 13, which shows the stripper column 150 in the
same second position but the puncher 146 advanced 



from the second position to a third position relative to the stripper
column 150 and to the lens mold assembly 10 to punch through the
separation region 42 of the mold assembly. As  discussed above,
because the female mold part 14 is held axially fixed by the loading
palette 152 and not the male mold part 12, the male mold part 12 is
pushed by its flange away from the female mold part to separate from
the female mold part. This effectively demolds the lens mold assembly
10 and allows the ophthalmic lens located on the male mold part 12 to
be collected for further processing. Alternatively, when the male
mold part 12 has a rib diameter 66 that is greater than the wall
diameter 68 of the female mold part 14, the male mold part 12 can be
held axially fixed by the loading palette 152 and not the female mold
part 14, the female mold part 14 is pushed by its flange away from
the assembly 10 and allows the ophthalmic lens body located on the
female mold part 14 to be collected for further processing. In yet
another embodiment, the first mold part pierced by the pins 104
(either the male mold part 12 or the female mold part 14) can be
collected and the ophthalmic lens body located thereon can be
collected for further processing. Following demolding, the puncher
146 is moved from the third position (FIG. 14) back to the second
position (FIG. 13) to strip the first mold part from the punch pins
and then the combination puncher 146 and stripper column 150 move
from the second position (FIG. 13) to the first position (not shown).
[0067]FIG. 15 is a schematic cross-sectional enlarged side view of
the demolder 140 of FIG. 14. As shown, the distal end 158 of the
puncher 158 is spaced apart from the outer convex surface 64 of the
female mold part 14 when in the third punching position to separate
the male mold part 12 from the female mold part 14. As such, a
partial concave spherical surface is not required at the distal end
of the puncher to accommodate the convex surface of the female mold
part 14. However, the same partial concave spherical surface may be
incorporated without deviating from the spirit and scope of the
present invention. Alternatively, when the demolder is used to pierce
the male mold part 12, the distal end 158 of the puncher can be
spaced apart from the outer concave surface of the male mold part 12
when in the third punching position to separate the male mold part 12
from the female mold part 14. As above, a partial convex spherical
surface is not required at the distal end of the puncher to
accommodate the concave surface of the male mold part 12, although a
partial convex spherical surface can be incorporated without
deviating from the spirit and scope of the present invention.
[0068]In another example, the demolder of the present invention can
further comprise a device for applying a force to a portion of at
least one mold member, and the methods of the  



present invention can further comprise the step of applying a force
to a portion of at least one mold member. The device, for example,
can be configured to compress or squeeze a portion of a mold member.
The device can further comprise a device to apply a vice grip type
squeezing action to the mold member, and the method can further
comprise applying a vice grip type squeezing action to the mold
member. The mold member to which the force is applied can be the
first mold member or the second mold member. The portion of the mold
member to which the force is applied can comprise two or more
external regions of the mold member. For example, female mold member
14 can be compressed or squeezed along the cylindrical wall 30, along
the first rib or rim region 32, along the second rib or rim region
34, or combinations thereof. The male mold member 12, for example,
can be compressed or squeezed along the skirt section 22. 100691In
accordance with the methods of the present invention, the force can
be applied to the portion of the first mold member at the same time
the first mold member is being pierced by a pin of the demolder.
Alternatively, the force can be applied to the portion of the first
mold member before or after the first mold member is pierced by a pin
of the demolder. 100701While not being bound by theory, when the
force applied to the portion of the first mold member is a
compressing or squeezing action, the compressing or squeezing action
can generate force components which radiate outward around the lens
perimeter without transmitting substantial radial force components to
the other mold member. These force components can cause the mold
surface of the mold member to which the force was applied to flex
away from the mold surface of the other mold member. This flexing
away of the two mold surfaces can break the attachment of a flash
ring from the lens, as well as causing a slight separation of the
molded lens body from a mold surface, particularly around the edge of
the lens. As this slight separation occurs while the molded lens body
is still encased in the two mold members, the amount of distortion
produced in the molded lens body as a result is minimized. In
addition, this flexing can cause the flash ring to separate from the
molded lens body, and, under some circumstances, can facilitate
retention of the molded lens body on either the male mold member 12
or the female mold member 14, depending on which configuration is
desired. [00711As shown and described, features of an alternative
example are understood to include a demolding assembly comprising a
puncher comprising at least one punch pin and a stripper column,
wherein the stripper column and the puncher are configured to move
together from a  



first position to a second position and relative to one another when
the puncher moves from the second position to the third position. A
still further feature of the present example is understood to include
a demolding assembly comprising a one-part pusher having at least one
punch pin for puncturing a first mold part of a two mold part
assembly and pushing against a second mold to separate the first mold
part from the second mold part. [0072] Although specific examples of
demolding assemblies and their components have been specifically
described and illustrated herein, many modifications and variations
will be apparent to those skilled in the art. For example, the
various demolding assemblies may have components that are automated,
may have fewer or more components that perform the same overall
tasks, and may use different materials than described. Furthermore,
it is understood and contemplated that features specifically
discussed for one demolder example may be adopted for inclusion with
another demolder example, provided the functions are compatible.
Accordingly, it is to be understood that the demolder assemblies and
their components constructed according to principles of this
invention may be configured other than as specifically described. It
is further understood that terms such as first, second, male, and
female are used to conveniently differentiate one component or
position from another component or position only and do not
necessarily restrict the terms to a specific definition unless the
context indicates otherwise. The invention is also defined in the
following claims.  CLAIMS What is claimed is:        1. A method of
manufacturing a molded ophthalmic lens, comprising:       providing a
molded ophthalmic lens in a lens mold assembly, the lens mold
assembly comprising a first mold part and a second mold part coupled
to the first mold part;       placing the lens mold assembly under a
puncher; said puncher comprising at least one punch pin comprising a
tip; moving the puncher along an axis within a cylinder defined by
the lens mold assembly; puncturing through a surface layer of the
first mold part; and 



pushing against a surface layer of the second mold part to separate
the second mold part from the first mold part.        2. The method
of claim I, wherein the first mold part is a female mold comprising a
concave lens forming surface and a wall having a first axial end and
a second axial end.        3. The method of claim 2, further
comprising supporting the second axial end by a loading palette
during the puncturing step.        4. The method of claim 1, wherein
the first mold part has a wall defining a cylinder, and the method
further comprises moving the at least one punch pin within the
cylinder defined by the wall of the first mold part to puncture the
surface layer.        5. The method of claim I, further comprising
supporting an axial end of the first mold part with a support palette
during the puncturing step.        6. The method of claim 1, further
comprising stripping the first mold part from the at least one punch
pin following the puncturing step.        7. The method of claim 6,
wherein the step of stripping the first mold part comprises using a
stripper plate located above the support palette.        8. The
method of claim 6, wherein the step of stripping the first mold part
comprises using a stripper column located with the puncher.        9.
The method of claim 1, wherein the method further comprises the step
of transferring at least one of the first mold part or the second
mold part for further processing. 



10. The method of claim 1, wherein the ophthalmic lens is a contact
lens, and the method further comprises: providing a polymerizable
contact lens formulation in the lens mold  assembly; polymerizing the
polymerizable contact lens formulation in the lens mold assembly to
form a polymerized molded contact lens; separating the polymerized
molded contact lens from one of the separated mold parts to produce a
separated contact lens; contacting the separated contact lens with a
liquid; placing the separated contact lens in contact lens package;
sterlizing the contact lens in the contact lens package to produce a
sterilized contact lens; or combinations thereof.       11. A method
for manufacturing a molded ophthalmic lens, comprising:
providing a molded ophthalmic lens in a lens mold assembly, the lens
mold assembly comprising a first mold part and a second mold part
coupled to the first mold part;      moving a puncher comprising at
least one punch pin extending beyond a distal end of a punch body
through an opening of a stripper device for stripping one of the lens
mold parts;       stopping the moving before the puncher reaches a
support palette configured for supporting the lens mold assembly; and
returning the puncher to a position that requires the puncher to move
back through the opening of the stripper device. 12. An ophthalmic
lens mold assembly demolder, comprising: 



a puncher comprising punch body comprising a punch bore;      a punch
pin comprising a pin tip located in the punch bore such that the pin
tip extends beyond a distal end of the punch body;      a support
plate structured for supporting one part of a two part mold assembly
to be demolded; and      wherein the punch pin is sized and
configured to move with sufficient force to puncture through a mold
layer of a lens mold assembly for demolding.       13. The demolder
of claim 12, wherein the support plate is a palette comprising a
receiving bore of a first diameter having a flange of a second
smaller diameter.       14. The demolder of claim 12, wherein the
punch body comprises a partial concave surface.       15. The
demolder of claim 12, further comprising a stripper for stripping a
mold part 



after demolding.       16. The demolder of claim 12, further
comprising two or more punchers.        17. The demolder of claim 12,
further comprising a stripper column located with the puncher.
18. The demolder of claim 17, wherein the puncher is movable with the
stripper column and movable relative to the stripper column.
19. The demolder of claim 12, further comprising a lens mold assembly
located within a receiving bore of the support plate, said lens mold
assembly comprising a female mold part and a male mold part. 



20. The demolder of claim 19, wherein only the female mold part is
supported by the receiving bore.       21. The demolder of claim 12,
further comprising a stripper plate located above the support plate. 


